r' 



(i9)B*s#iiF/t (jp) 02) & £8 4# 5$ & < A > mmmium&m&n 

#^2001-24406 
(P2001-24406A) 
(43)&HB ¥J«13*Fl/i26B (2001. 1.26) 



(50 intci. 7 mmn fi T-?a-r(^#) 

H 0 1 P 1/383 H 0 1 P 1/383 A 5 J 0 1 3 

1/36 1/36 A 



SESEifcft t&ftSOfte OL (£ 9 H) 



(2i)taiB## 


#H^11- 188799 


(71)fflaA 


000006231 










(22)tBHB 


¥«11¥7^2B(1999.7.2) 




««MffiHScm^»=:T B26#l(Hf 






(72)fe«# 










&tWfcgWJiCr&^#^TB26#l<>^ «55S 














(72)38!»g 










3fCa5^SPWCm^#-Ta26#10^ 8=3$ 














(74)«aA 


100084548 



















(54) #wiS»nF»s*^<fcr«ieK« 



(57) [WW 

[SSI] i»®*tt£S;tf>. iffi^SBcD^-JSffllt^Sto, 

a. 2bt7- XJg^f SfccfctfTSBS — * 9 i:#|::.< > 
t-ht-^KSIL. a~7 
c. ^-y^JgfitS. ^x^* htE9. tSKSHM a~4 






( 2 ) 151132001 -024406 



IIS3JU11 ] AmaaSTirT— X3S^£fl2j£L/c^-- 
X^l:7i7-f hffi. j£B^*. &5fc£l/-^<flti!l0>3i 
n D n£ifc*rtU ^-X<7)JLT®lC±^3-^ifc£i;TS&a 

me>r-x£meTS&3-^ £ 1 tlz>( h^E-;U 
SU^fltBTp^H-^. A&rt^jfcJctfr-xaaB^L 

[IS** 4 ] ftlET-X5g^^ TSP 3 - * * * 
$ZM?ZJ&fttL. K7-Xffi^(D«7CnW::#SUvX 
b]SS£ Ltz C £ £ "f 481** 3 fcCttcMM? 

X*8^<7>^2£0. 3mmOTICLI^^^^t-S 

»** 1 ~ 4 a> 3 *> i^*rtt^(wgsKa>^pri£i£iKifeTo 

[St** 6 ] IS** 1 - 5 <7) ? *> l^r*l^l=E«0>* 
[000 1] 

[0 0 0 2] 

[ft*tf)ttffi] ^<*n&»ft<^teffi2;ft£ft&CDJS 

[0003] 0i4i;fci^, 1 \tmiztiitz > ±&zm 

2 b <0>r— X 1 rtSPT'tDStli^^ttr l^o c 
(7>>r— X 1 fz[*TSP3— 0 9A<«iyf*l+&*t % 
<7>^aJ{C=i>^>-9-7 a, 7b, 7 c. f ^?S6i8, 
^i^-T hffi5. |£B«{*4 a, 4 b, 4c,l56^ 

inncjft«s*tr. ±s$ic±gp3— 1 oA^bti^o 

[0 0 0 4] 

[^B^/)<«^LJ:5<b^-^^S] £C5*<. C<7><J:9ft 
feXOT-C Vis—' Zlztil^Tl*. >r— X 1 fci&lt^tUi 
«m::» LtTSi 3-^7 9 5#fflt^t-SZ <h lz£ o 



t-^Rjic. asffljeaoai^icAffliJtt^T— x*qp 

[0 0 0 5] *€>lr % ^-X1 Klfcltfc&lfK^tTSfl 
3-^7 9 fc#*K»|tf;a>Mft£ Ltftbft< T lift* ft 

[0006] zco^&^ogWii. ±^a>Po^e^«>HL 
ItffiSttSigtfK ^»<D^&«K£B#>* log 

[O 0 0 7] 

[»e**ft-r*fc*>a>*«] c<D*wa>*Rraia** 

U ^-A(D±T®(C±$|J3-^fccfc^TS3— ^JE 

HLfcitRraiigBfRTicfct^r. mey-x£me~F6B 
[ooos] CJh-fZcfey. 3t»ftHflSSttA<««-c#. 

[0 0 0 9] *fc % C<D£Bji<D#o7&[i]Bm^li. HffSB 
T»3— Aaj*«T-fc£tfT— X«TF£* 

loo 1 o] ca>*w<D*prjeiiiB*T-r*. me 

TSP3-^7(0«-SP^T-Aig^<t Lt^-XANbSHi* 
C<D«JtlC<*:yT-X«^i:T»3-^<t3!><«S 

[001 1] ca>*wa>*pTjesB*T-(*, me 

T-A5ig^*Tg&3-^^t>n^^ai'r4^tt<b: 

Mcj:y % «7«Sa)BBS4S±l=ftttLfelKl=. TfiP 
3— ^JSffi^a>*BBO)aAA<IBJh**tT. «T-SB»-C<D 

[0012] *fc, c(o*W(D*pr3Siii»*Ti*. me 

TgP3-<7. AUASi^fecfelKT-XJBTCDaLStO. 
3mmJaT^1'^o 

[ooi 3] St>ic. co>iBWa)a«ft«i4. ±ea>t^ 

(l^(7)^tf4 * ff O * x U- * <h L r tt It 4 C ft a 
[O 0 1 4] 



^2001-024406 



fflAMW2a. 2 bfc£tfT-XS^3<b:*lC>f 

h^E— ;uKi£MLti^ 0 r— xST3 teTSfla— 1 9 
^9<h(*i«*i*^(^tgitri^o <7-x 1 <DWJg®|::ii 

20<7>Aai^^2 a. 2 b<7>rtffla(7>agP^Sttl*1±T 

l^o za)>r— XKDrtSfll::. glf::fci*&±T®£BtI 

®<!:-ri)=i>^>-tl-7 a, 7 b, 7 cfccfct/T^^JSta 

(+'C>»ttO 4a, 4b, 4cJtom5 

tt^bl£<5-tSfl3— ^ 1 Oj»«:i:l: < ):ot7^V 

[0 0 15] B 21*^67* VU— ^0HI0tfc5o 
(A) l*IE®Ek (B) fiJSSEL (C) liSfcWBT* 
fc* 0 -<7)cfc5l^T^a-^ 9CD-^£4 0CD7— X3g 
^3£LT3l#aJL. AHJJlMW^a. 2b<t#lC<r— 
x 1 £*<>-9— h^— ;u KiSiSLTl^o coddle. 
^— X 1 £Ta&3-<7 9 h^E-;U KJSS 

fc. aD D p«®lcfclf^Aai^ffi^2 a, 2bi:7-X5g 
T3(7HiM*SS *<S£* 0 cjtlc^y. T 

[0 0 16] I3 3liJiIBT-< VU— ^CD[Hl»ST*&^o 
«K£<*4a, 4 b, 4 c{*^ttlr|S^^Tt>T. 

^□>f>f7a, 7 b, 7c$^L, ««Si# 
lt\lhti^T2 a ^£2 b^ft^teS&ltT'ilifiL; A 

as*a8^2 b(cA«Lfcm^(iSSt8i?>sa^*trAaj 

[0 0 17] 04fc<fctfE|5liJLSa7-r VU->©*A 

LT-<*l::SltfcC£lCj:y. 7-XffiWIfi < i:4o 
T. «B^>***>x#'J**<Sfc*u T-x[e]Sj!)< 

[00 18] 7-X5$^3^TSP3-<7 9<B-» 



*K8t«4Lf:»^ 7-Xffi£LTttffl-f £TSfi3 
-*6cfctf7-X«?$ftftLT, **»«0>^>K 

■^u->icaE*tat?o c*uz«j:y % mm&ttWiti* 

[0 0 19] »2 0)j|Jfi»JBlC«*7'-r vu— * 

a)«^^0 6^«|cgiB^^^ o B6lt7-fVU->© = 
iBHrfty. (A) lijEffiB. (B) liJSSB. (C) 

i*a«i5iatffc*o 7-x5g^3^Ta3 

LT> Ctt^OT— XiS^3(Dffi7ca5|C*BaU^X hM 
93!l^iiat47- XMT3<D«7C»lc¥fflUS>X KM 

1 1 znm^tzztiz&y^ zcdtj vu— 

t>TSi5a- ^9<DIS® («») *t?3ltA-r S^tttft 
t>o *<Dtctb. AUi*«IT-2a. 2 bfccfctfT-XiS^ 

[0 0 2 0] *3(D*lfc»|||C««T-f VU— * 

0«||«*El7-S9^#^LTlttB^-r^ 0 @7fiTSP3 

t12[*»J*<0. 3mm^T(Da«il:Ag, N i , A 

7— ^»t-e*y. ^07-^1 2^«^*[S]icai^x 

[00 2 1] (A) lc^-fcfc^lc^-^1 2£|T 

9' ^-^«1 2 0>t*HMM::»LTiMMM 4^ 

y ec lm- 1 3 a - 1 3 f 

[0 0 2 2] (B) lc^-TJ:5^. (A) irfciN 

r^Lfc9' a)-jaiHi»#*«yttif*cfcicj:-3r 
[0023] (c) ic*?*?^ ayficut 

13a-13fSi§180 o WyftlfT. ^(D*8Sfl£T 
«3— *9<DK««H::E«r«o Cttf»CD4gSP*^lcA 
a*«T2a, 2 b 7-X«^3 LTffll^iC 

t\ztj:Z> 0 

[0 0 2 4J 3Sfc\ 7— ZTttOmZZ 0. 3mmJilTIC 
LfcCirlc^y, T»3-*9<D»flfccfctf«yjBCL 
M-1 3 a - 1 3 f <D«yjB^L3b<S«tft*o 

[0 0 2 5] H8ttH7lr|J|<XSlCtelt*iaT»fcy. 

Ta53-^9<t. sryttiffeflyjBcLA-i 3 a -i 3 

f t&\z>T— x 1 ^-r>+^— ^E— ;uKrtfit4. -CD 



( 4 ) 



^882001-024406 



a. 2 b<DtoM<D$i*t LT^r— X 1 (DrtJg^lCgttJ £ 
fM^^:L)t13a ( 13 b, 1 
3d. 1 3 e (D«a$7~X«^ 3 0)^0)8^ <!: It 
^— X 1 <DF*9JS®lrgfciJ£t!:6o 

[0O2 6] C<D0 8lC^Lfc#S*^ 2£gUga$# 
-etfjyfidL)t£tfJB&U ^— X 1 (Dflll^i^aiLT 

[0 0 2 7] 0 9li±E7-< VI/— *(DH®0-C&y. 

(a) i*ie®0. (b) <o fi:&«ii®0-e 

$>£o CCOck^lC. AtU*5gT2a r 2bfcc*:i;7-X 
485^3^TSi53-^9<t^-^^^«*L. L*^>r 

- X 1 £ # \z h ^— ;U KlSS LtzZ.t\Z<£ y „ 
»«»tt*<«*y. ®p D nJS®lcfc(f^AtiJ^ag^2 a, 

2 bi:T-xig^3a)aa«JSta*^o 
[0O2 8] m4CDHtg^{C^^T-< 

*3i/«£0 1 o fc j: i/® 1 1 LTtttB^-r^o m 1 0 
*«j££^-f0-efc£ e c:t\ itt*^b*^TSU3 

3 c. 1 3 f ^7-^1 2^£$jyfiCLTB&1 8 O 
[0 0 2 9] OC^LfcttS^b, ^— Xlcfc 

*9^r*5ltegfJ1 4feJ:t/^0y^CL>t1 3 c. 13 f 

aas^fccfctfr-xas^f £<> 

[0 0 3 0] 01 1 (*±&(DXflTf8j£L fcT'f VI/- 

$(DH®0T-fcy. (a) i*ie®0, (b) (*jsa0. 
9(D^-^*tic^^assp»^. ^ 0 ^^ T _ XJgT . 

[003 1] 01 2liS5 0)||J6^SllC^^7-r VI/- 
*CD«f££^-fH®0-Cfe£o 01 2ICfclvC1 1 1*7 
— Xffi^3(D«7cgPlC^Lfc*fflUvX hitfc^o 
^^^CDBtitliS 1 1 \Zj£Ltzl><Dtfs\&X'foZ> 0 CCD 
c*:^lrT~X^3 0)S7cgPf^B3UvX KM 1 1« 

nfcufccticcfcy. ca>r-f v u-^ji^^ns 
m&±izm£Lt-m\z^ *BaA<T-xag^3^t>TSU3 

— * 9 (Dig® (flgfl) £T*i^A^3C£li£:^o ^<D*r 
tf>. Aiti*ag^2 a. 2 bfcJ:l/T-X5gT3*<||^S 

[0 0 3 2] 01 3(*ii<i^SCD^^^^^D^>70 
-Crfc^o VL±<D&m&teBT*\t. 3?K— hCD+J— 

— *fc#l::|MB«tt*l*iKLT, 2.i£-V<!>T<< VU- 
££«j£L/c#J£^Lfca<. 01 fccfct/03lC^L^^ 
!y^*«t»«-r*l8»»(*4 cCMBttSAUiafliHF-i: 



— k#i icai«igtta)Uj*ffl*«aL. 7K-h#2icr 

^■J-SttHIU 7K~h#3frgfi[5]KcDA^ia^fg^ 
[0 0 3 3] 

[S&BJJcDS!]*] IS*JS 1 I^IH«(D^|- £4x1^ 
HSSttA<5t«-e^. £tr^-Xlc|fclt*:^|::Tg03 
-^**BB«-l+-r«AK3^tt<<f:y. «8^ttB<D^a« 

[0 0 3 4] I«*3S2lclBK(D^^lZci:ttli. Tg0 3- 

s<fc5fc&y. jaof^-*r^t,TgP3-^<tAdi*S8 

[0 0 3 5] iS^^3(C|BS<D^B^fri:tllf. 7-X*g 
A<«/Mc<ty % fSS*^bfccfci;/£»^b^0tt. *tc& 

[0036] »*«4icE«a>*wic < fc*t«. m^eis 

[0 0 3 7] W*3a5lcEtt(7>5gWICj:*ttf. TSB3 — 

[0 0 3 8] »*^6lcEK<D»WlcJ:4xl*. SffiSt* 
[0ffi<DfB*«cKM] 

[01] »10)*lt»III=«*7-f vu-*a>»«Ms»« 

0 

[0 2] ^7^Vl/-^£®0 
[0 3] VU— £(D[£]K0 

[0 4] H7*f VI/-^<D»Ati*(DSfc*«lCte(t«H 

[0 5] BT<VU— 4ra>»A«*a)l£*lgMctelt*» 

[06] «2<DS|jft»»8l;:«47'-i' VU-*© = IB 
[0 7] »3<DHJfi^8llc«*T>r Vl/-$r<D»iiiaS 

0 

[08] T»3— ^fccfctfftag^^^lc^r-x^-r^ 
[09] ^VI/-^(DH®i 

[01 0] »4a>*«S^ffllc«*7< VI/-: 5»<D^— ^ 

mztsiizmfiLZTK-r® 

[01 1] i7^Vl/-^0=®@ 

[0 1 2] S 5 ©3l»^8i:«S7>f V l/-^0)=ii 



ftBB2001 -024406 



[©14] «©7^ vu— *<D#«»aH 

4 

6 



1 o-±gj3— ^ 

1 2-^-^« 
1 

1 4 

1 s-^zfWry h*— ;u 



[02] 



[S3] 



[EI1 3] 



(A) 



2a 
(B) 



[04] 









]#1 







942.5 



S2I 
(dB> 



104i5 




11 O] 



3.00 





[012] 

[HI 1] 




( 8 ) 



^§32001-024406 



11 4] 







( 9 ) ftB?j2001 -024406 



msBU?fii5amm^»-Tg26sio^ t**e mssfl?£isjSrtn**t»-TS26#io^ f*a 

F$— 5J013 EA01 FA07 



Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-024406 
(43)Date of publication of application : 26.01.2001 



(51)Int.CL 



H01P 1/383 
H01P 1/36 



(21 Application number : 11-188799 
(22)Date of filing : 02.07.1 999 



(71 Applicant : MURATA MFG CO LTD 

(72)Inventor : MAKINO TOSHIHIRO 
DEJIMA HIROMOTO 
KAWANAMI TAKASHI 
HASEGAWA TAKASHI 
MORI MASAKATSU 
TSUNEKADO MICHIHIRO 



(54) NON-RECIPROCAL CIRCUIT ELEMENT AND COMMUNICATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve impact 
resistance, to improve precision of a size and to easily 
reduce a cost by forming an input/output terminal and a 
earth terminal, and insert-mold-forming a case, which * 
houses a ferrite plate, a line conductor, a magnet and 
the other parts and arranges an upper yoke and a lower 
yoke on the upper/lower surfaces of the case, with the 
lower yoke. 

SOLUTION: A resin case 1 is insert-molded with a 
magnetic lower yoke 9, input/output terminals 2a, and 2b 
and earth terminals 3. The terminals 3 are provided 
integrally with the yoke 9, and the terminals 2a, 2b are 
provided in the state of being insulated from the yoke 9. 
A part of the yoke 9 is pulled out as the four earth 
terminals 3 and the case 1 is insert-molded with the 
terminals 2a and 2b. By insert-molding the case with the 
yoke 9 like this, soldering of the lower yoke to the 
terminal provided at the case is unnecessitated to 
improve impact resistance. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The non-reciprocal circuit element characterized by carrying out insertion mould 
molding of the aforementioned case with the aforementioned lower yoke in the non-reciprocal 
circuit element which contained a ferrite board, a line conductor, a magnet, and other parts in 
the case in which the input/output terminal and the grounding terminal were formed, and has 
arranged the up yoke and the lower yoke to the vertical side of a case. 

[Claim 2] The non-reciprocal circuit element according to claim 1 characterized by using a part 
of this hoop as the aforementioned lower yoke, an input/output terminal, and a grounding 
terminal by fabrication of a hoop. 

[Claim 3] The non-reciprocal circuit element according to claim 1 or 2 characterized by exposing 
it from the aforementioned case, having used some aforementioned lower yokes as the grounding 
terminal. 

[Claim 4] The non-reciprocal circuit element according to claim 3 which makes the 
aforementioned grounding terminal the configuration which projects from a lower yoke to the 
method of outside, and is characterized by forming a solder resist film in the root section of this 
grounding terminal. 

[Claim 5] It is a non-reciprocal circuit element given in either among the claims 1-4 
characterized by setting thickness of the aforementioned lower yoke, an input/output terminal, 
and a grounding terminal to 0.3mm or less. 

[Claim 6] The communication device using the non-reciprocal circuit element given in either 
among claims 1-5. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to non-reciprocal circuit 
elements, such as a circulator used with a microwave band etc., and an isolator, and the 
communication device using them. 
[0002] 

[Description of the Prior Art] It is shown in drawing 14 , using as a decomposition perspective 
diagram structure of the conventional concentrated-constant type isolator used with a 
microwave band etc. 

[0003] In drawing 14 , 1 is the resin case of the core box which carried out opening of the upper 
surface in drawing. Although various terminals are prepared in this case 1 , in the state which 
shows in this drawing, one input/output terminal 2a and the grounding terminal 3 have appeared. 
Moreover, the amount of [ inside / case 1 / other-end child 2b ] outcrop has appeared. The 
lower yoke 9 is attached in this case 1 , Capacitors 7a, 7b, and 7c, a chip resistor 8, the ferrite 
board 5, line conductors 4a, 4b, and 4c, and a magnet 6 are contained in order inside a case 1, 
and the up yoke 10 is put on the upper part. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in such a conventional isolator, although 
both are assembled by joining the lower yoke 9 with solder to the terminal prepared in the case 
1, since the soldering area was not able to take greatly, there was a problem that sufficient 
bonding strength was not securable. It was what may cause [ of electronic equipment ] a 
reliability fall that a soldering portion will separate from this for example, by the fall shock etc. 
Moreover, when the lower yoke 9 and a case 1 were joined, there was a possibility that some 
terminals might come floating by size dispersion of both each part, without an input/output 
terminal and a grounding terminal forming the same flat surface. Consequently, when measuring 
the property of this isolator, the input/output terminal and the grounding terminal had also 
produced the problem of it becoming impossible to measure for the terminal of the fixture for 
measurement, without contacting proper. 

[0005] Furthermore, since the various terminals and the lower yoke 9 which were prepared in the 
case 1 always had to treat as parts of another object, there was a problem that the cost cut by 
curtailment of part mark could not be performed. 

[0006] The purpose of this invention solves an above-mentioned problem, raises shock 
resistance, and the dimensional accuracy of a terminal area is raised and it is to offer the 
communication device using the non-reciprocal circuit element and it which enabled it to aim at 
a cost cut easily. 
[0007] 

[Means for Solving the Problem] The non-reciprocal circuit element of this invention contains a 
ferrite board, a line conductor, a magnet, and other parts in the case in which the input/output 
terminal and the grounding terminal were formed, and carries out insertion mould molding of the 
aforementioned case with the aforementioned lower yoke in the non-reciprocal circuit element 
which has arranged the up yoke and the lower yoke to the vertical side of a case. 
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[0008] It becomes unnecessary to solder a lower yoke to the terminal which could secure 
sufficient shock resistance by this, and was prepared in the case, and the dimensional accuracy 
of a terminal position is raised. 

[0009] Moreover, the non-reciprocal circuit element of this invention forms the aforementioned 
lower yoke, an input/output terminal, and a grounding terminal by molding of a hoop. Since 
insertion mould molding with a lower yoke and a case can be continuously performed now by this 
and a lower yoke, an input/output terminal, and a grounding terminal can be formed from the 
same material, part mark are also reducible. 

[0010] Moreover, the non-reciprocal circuit element of this invention is exposed from a case by 
using some aforementioned lower yokes as a grounding terminal. A grounding terminal and a 
lower yoke become the shortest according to this structure, and a residual inductance becomes 
the minimum. 

[001 1] Moreover, the non-reciprocal circuit element of this invention makes the aforementioned 
grounding terminal the configuration which projects from a lower yoke to the method of outside, 
and forms a solder resist film in the root section of this grounding terminal. Thereby, when 
mounted on the circuit board of electronic equipment, the inflow of the solder at the base of a 
lower yoke is prevented, and it can solder only by part for a terminal area. 
[0012] Moreover, the non-reciprocal circuit element of this invention sets thickness of the 
aforementioned lower yoke, an input/output terminal, and a grounding terminal to 0.3mm or less. 
[0013] Furthermore, the communication device of this invention constitutes a communication 
device by preparing as a circulator which performs branching of a sending signal and an input 
signal, using one of the above-mentioned non-reciprocal circuit elements etc. 
[0014] . 

[Embodiments of the Invention] The composition of the isolator concerning the 1 st operation 
gestalt of this invention is explained with reference to drawing 1 - drawing 5 . Drawing 1 is the 
decomposition perspective diagram of an isolator. 1 is a case made of a resin and is carrying out 
insertion mould molding here with the lower yoke 9, the input/output terminals 2a and 2b, and 
grounding terminal 3 which consist of the magnetic substance. The grounding terminal 3 is 
formed in the lower yoke 9 and one, and input/output terminals 2a and 2b have formed the lower 
yoke 9 in the insulating state. The edge inside two input/output terminals 2a and 2b is exposed 
in the inner base of a case 1. Capacitors 7a, 7b, and 7c and the chip resistor 8 which make the 
vertical side in drawing an electrode side are laid in the interior of this case 1, respectively, as 
line conductors (central conductor) 4a, 4b, and 4c are put between the ferrite board 5 and a 
magnet 6, these are contained, and an isolator is constituted by putting the up yoke 1 0 which 
changes from the magnetic substance to the effective area of a case 1 further. 
[0015] Drawing 2 is the third page view of the above-mentioned isolator. (A) is [ a bottom plan 
view and (C of front view and (B)) ] right lateral views. Thus, some lower yokes 9 are pulled out 
as four grounding terminals 3, and insertion mould molding of the case 1 is carried out with 
input/output terminals 2a and 2b. Thus, by carrying out insertion mould molding of the case 1 
with the lower yoke 9, soldering of a lower yoke to the terminal prepared in the case becomes 
unnecessary, and shock resistance increases. Moreover, the position precision (flat-surface 
precision) of input/output terminals 2a and 2b and a grounding terminal 3 in a part base 
increases. Thereby, at the time of property measurement of an isolator, the poor contact to a 
fixture can be prevented and the relief of the terminal at the time of mounting to a mounting 
substrate can also be prevented. 

[0016] Drawing 3 is the circuit diagram of the above-mentioned isolator. Line conductors 4a, 4b, 
and 4c are combined reticulated, and on the other hand, an edge is grounded, the capacitors 7a, 
7b, and 7c for adjustment are loaded between an another side edge and a ground, and they make 
the chip resistor 8 as a terminator each connected structure between the non-grounding edge of 
line-conductor 4c, and the ground. Thereby, the irreversible property is produced between 
input/output terminal 2a and 2b. For example, in the direction of 2b, it passes by low reflection 
from input/output terminal 2a, and the signal which carried out incidence to input/output 
terminal 2b is consumed by resistance 8, and is hardly outputted from input/output terminal 2a. 
[0017] Drawing 4 and drawing 5 show the frequency characteristic of the insertion loss of the 
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above-mentioned isolator. In both drawings, a solid line is the property of the isolator of this 
operation form, and a dashed line is the property of the isolator of the conventional structure as 
comparison contrast. With this 1st operation form, by having formed the grounding terminal 3 in 
one as some lower yokes 9, a grounding terminal serves as the shortest, a residual inductance is 
kept small, and a ground circuit is improved. Consequently, as shown in drawing 4 , it is low-loss- 
ized, and a characteristic-strip region usable as an isolator also spreads. Furthermore, in order 
that spurious radiation may decrease, as shown in drawing 5 , the big magnitude of attenuation is 
obtained in a RF region. 

[0018] Moreover, the heat generated in the chip resistor 8 as a termination machine flows into 
the ground plane of a mounting substrate via the lower yoke and grounding terminal which act as 
grounded plates by having formed the grounding terminal 3 in one as some lower yokes 9. 
Thereby, thermolysis nature is also improved and the power-proof nature of an isolator improves. 
Moreover, since operating temperature is kept low by thermolysis, reliability also improves. 
[0019] Next, the composition of the isolator concerning the 2nd operation gestalt is explained 
based on drawing 6 . Drawing 6 is the third page view of an isolator, and (A) is [ a bottom plan 
view and (C of front view and (B)) ] right lateral views. The grounding terminal 3 is made into the 
configuration which projects from the lower yoke 9 to the method of outside continuously also in 
this example. And the solder resist film 1 1 is formed in the root section of these grounding 
terminals 3 by printing etc. except for the field which actually serves as a grounding terminal 
portion. Other structures are the same as that of what was shown in the 1 st operation gestalt. 
Thus, when this isolator is mounted on the mounting substrate of electronic equipment by having 
formed the solder resist film 1 1 in the root section of the grounding terminal 3 which continues 
from the lower yoke 9, solder does not flow from a grounding terminal 3 to the base (interior) of 
the lower yoke 9. Therefore, input/output terminals 2a and 2b and a grounding terminal 3 are 
certainly soldered to a mounting substrate. 

[0020] Next, the composition of the isolator concerning the 3rd operation gestalt is explained 
with reference to drawing 7 - drawing 9 . Drawing 7 is drawing showing the forming procedure of 
a lower yoke and each terminal. In this drawing, 12 is a hoop which consists of the magnetic 
substance with which thickness formed plating films, such as Ag, nickel, Au, or Cu, in the griddle 
0.3mm or less, and forms the sprocket hole 15 which sends this hoop 12 in the direction of a 
long picture. 

[0021] By piercing and fabricating a hoop 12, as first shown in (A), it fabricates in the state 
[ having made partial 9' used as a lower yoke freely connect with behind through the connection 
section 14 to a part for the frame part of a hoop 12 ]. Moreover, it cuts simultaneously and the 
pieces 13a-13f of a lifting are formed. 

[0022] Next, as shown in (B), the lower yoke 9 is orthopedically operated by bending the two-dot 
chain line portion of 9' shown in (A). However, the lower yoke 9 is still connected with a hoop 12 
through the connection section 14 at this time. 

[0023] Next, as shown in (C), it cuts, the pieces 13a-13f of a lifting are bent 180 degrees of 
abbreviation, and the edge is arranged in the both-sides section of the lower yoke 9. These 
edges will be behind used as input/output terminals 2a and 2b and a grounding terminal 3. 
[0024] In addition, a bending of the lower yoke 9 and pieces [ of an end lifting / 13a-13f ] end 
lifting becomes easy by having set thickness of a hoop to 0.3mm or less. 

[0025] Drawing 8 is drawing in the process following drawing 7 , had bent with the lower yoke 9 
and carries out in sir mould molding of the case 1 with the pieces 13a-13f of a lifting. At this 
time, it cuts and a pieces [ of a lifting / 13c and 13f ] edge is exposed on the inner base of a 
case 1 as a terminal inside input/output terminals 2a and 2b. Moreover, others cut and the edge 
of the pieces 13a, 13b, 13d, and 13e of a lifting is exposed on the inner base of a case 1 as a 
terminal inside a grounding terminal 3. 

[0026] Let them be an input/output terminal and a grounding terminal by [ which cut and carries 
out the bending plastic surgery of a part of piece of a lifting ] having cut with the two-dot chain 
line portion, having cut the piece of a lifting from the state shown in this drawin g 8 , and having 
projected from the flank of a case 1. 

[0027] Draw ing 9 is the third page view of the above-mentioned isolator, and (A) is [ a bottom 
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plan view and (C of front view and (B)) ] right lateral views. Thus, by having constituted 
input/output terminals 2a and 2b and the grounding terminal 3 from same material as the lower 
yoke 9, and moreover having carried out insertion mould molding with the case 1 , shock 
resistance increases and the position precision of input/output terminals 2a and 2b and a 
grounding terminal 3 in a part base also increases. 

[0028] Next, the composition of eye SORE concerning the 4th operation form is explained with 
reference to drawing 10 and dr awing 11 . Drawin g 1 0 is drawing showing the composition in the 
hoop before insertion mould molding of a case. Here, the lower yoke 9 which consists of the 
magnetic substance is connected with a part for the frame part of the hoop 12 which consists of 
the magnetic substance through the connection section 14. Moreover, it cut, and the pieces 13c 
and 13f of a lifting were started from the hoop 12, and are bent 180 degrees of abbreviation. 
[0029] From the state shown in this drawing 10 , insertion mould molding of the resin which 
becomes a case is carried out. Then, let them be an input/output terminal and a grounding 
terminal in a two-dot chain line portion the connection section 14 and by [ which cut and carry 
out the bending plastic surgery of a part of piece of a lifting ] having cut, having cut the pieces 
13c and 13f of a lifting, and having projected from the flank of a case 1. 

[0030] Drawing 1 1 is the third page view of the isolator constituted from an above-mentioned 
process, and (A) is [ a bottom plan view and (C of front view and (B)) ] right lateral views. Thus, 
the joining segment to the hoop of the lower yoke 9 can be used as a grounding terminal 3 as it 
is. 

[0031] Drawing 1 2 is the third page view showing the composition of the isolator concerning the 
5th operation form. In drawing 12 , 1 1 is the solder resist film formed in the root section of a 
grounding terminal 3. Other structures are the same as that of what was shown in drawing 1 1 . 
Thus, when this isolator is mounted on the mounting substrate of electronic equipment by having 
formed the solder resist film 1 1 in the root section of a grounding terminal 3, solder does not 
flow from a grounding terminal 3 to the base (interior) of the lower yoke 9. Therefore, 
input/output terminals 2a and 2b and a grounding terminal 3 are certainly soldered to a mounting 
substrate. 

[0032] Drawing 13 is the block diagram showing the composition of a communication device. A 
terminator is built in with the circulator of three ports, and although the example which 
constituted the isolator of two ports was shown, the edge of line-conductor 4c which connects 
the chip resistor shown in drawing 1 and drawing 3 can consist of each above operation form as 
a circulator of an input/output terminal, then three ports. It is made such, the output section of 
a sending circuit is connected to port #1 of the constituted circulator, an antenna is connected 
to port #2, and the input section of a receiving circuit is connected to port #3. Thus, the 
communication device used as a branch circuit of transmission and reception of a circulator is 
constituted. 
[0033] 

[Effect of the Invention] According to invention according to claim 1 , it becomes unnecessary to 
solder a lower yoke to the terminal which could secure sufficient shock resistance and was 
prepared in the case, and the dimensional accuracy of a terminal position is raised. 
[0034] Since according to invention according to claim 2 insertion mould molding with a lower 
yoke and a case can be continuously performed now and a lower yoke, an input/output terminal, 
and a grounding terminal can be formed from the same material, part mark are also reducible. 
[0035] According to invention according to claim 3, a grounding terminal and a lower yoke can 
become the shortest, a residual inductance can become the minimum, and low-loss-izing and 
wide band-ization can be attained, and the magnitude of attenuation of a RF region can be 
enlarged. 

[0036] According to invention according to claim 4, when mounted on the circuit board of 
electronic equipment, the inflow of the solder at the base of a lower yoke is prevented, it can 
solder now only by part for a terminal area, and a terminal area is certainly soldered to a 
mounting substrate. 

[0037] According to invention according to claim 5, when forming a lower yoke and a terminal 
from a hoop, it cuts bending of a lower yoke, and for terminals, the end lifting of the piece of a 
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lifting becomes easy, and the high non-reciprocal circuit element of a dimensional accuracy can 
be constituted. 

[0038] According to invention according to claim 6, shock resistance can be raised and low- 
cost-ization can be attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective diagram of the isolator concerning the 1st operation 
gestalt 

[Drawing 2] The third page view of this isolator 
[Drawing 3] The circuit diagram of this isolator 

[Drawing 4] Drawing showing the frequency characteristic in the narrow-band of the insertion 
loss of this isolator 

[Drawing 5] Drawing showing the frequency characteristic in the wide band of the insertion loss 
of this isolator 

[Drawing 6] The third page view of the isolator concerning the 2nd operation gestalt 
[Drawing 7] Drawing showing the manufacture process of the isolator concerning the 3rd 
operation gestalt 

[Drawing 8] Drawing showing the state where insertion mould molding of the case was carried 
out with a lower yoke and each terminal 
[Drawing 9] The third page view of this isolator 

[Drawing 10] Drawing showing the composition in the hoop of the isolator concerning the 4th 
operation gestalt 

[Drawing 1 1 ] The third page view of this isolator 

[Drawing 1 2] The third page view of the isolator concerning the 5th operation gestalt 
[Drawing 13] The block diagram showing the composition of the communication device 
concerning the 6th operation gestalt 

[Drawing 14] The decomposition perspective diagram of the conventional isolator 
[Description of Notations] 

1 - case 

2- input/output terminal 

3- grounding terminal 

4- line conductor 

5- ferrite board 

6- magnet 

7- capacitor 

8- chip resistor 

9- lower yoke 

1 0- up yoke 

1 1 - solder resist film 

12- hoop 

13 - It cuts and is a piece of a lifting. 

14- connection section 

1 5- sprocket hole 
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[Drawing 6] 
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